The Idaho National Engineering and Environmental Laboratory (INEEL) is a national multiprogram laboratory that supports the Department of Energy's missions in environmental quality, energy resources, science and technology and national security. INEEL takes an applied science and engineering approach to remediation (clean up) of its legacy hazardous and radioactive wastes generated on the site during its nuclear r w o r testing era. In 1996, the INEEL began negotiations with the State of Idaho Department of Environmental Quality to address various noncompliance issues regarding Resource Conservation and Recovery Act hazardous waste regulations. These negotiations culminated in June 2000 with a Voluntary Consent Order (VCO). Hazardous and radioactive material in more than 700 tanks, various unused equipment, and legacy samples need to be sampled and analyzed or the tanks need to be verified to be empty. The entire processdetermination of tank contents or verification of empty -is termed "VCO tank characterization" in this paper.
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Personnel within Operations and R&D recognized the need to consider innovative technological solutions to some of the more intractable VCO tank characterization problems. One approach is to develop and apply science and technology roadmaps. These roadmaps -designed to complement the needs of a program or (in this case) a specific project -can provide a framework to plan and coordinate research and development efforts within operational requirements. The resulting report provides the basis for applied R&D budgets and operational work planning. Figure 1 shows generic roadmapping process and products.
Application of the science and technology roadmapping process helped integrate applied research and development planning with VCO tank characterization requirements. The Voluntary Consent Order itself only requires individual tank characterization work to proceed according to health and environmental risk (first) and regulatory considerations (second). The roadmapping process injected a complementary component that highlighted and ranked the most difficult technical issues that needed timely R&D attention to help meet the overall VCO deadline.
As a result of its technology review, two workshop discussions, technology rating scores, supplementary information, Subject Matter Expert input and engineering judgement, the VCO roadmap team was able to fashion a roadmap reportdiscussing and ranking the merits of promising alternative technologies for VCO tank characterization. The core of the report was organized into specific work function sections that described relevant alternative technology applicability and maturity. Each section described the work function and discussed merits of the baseline (existing) technology, potential alternative technology (including technology gaps), and presented conclusions and recommendations about the most desirable alternative technologies choices Science and technology roadmapping is a focused procedure for developing defensible technical solutions by 1) defining what technical requirements need to be addressed and how, 2) identifylng potential alternatives (or noting gaps) that can satisfy those requirements, 3) evaluating and ranking the alternatives, and then 4) fashioning a report with the results and an integrated schedule to implement and verify the most desirable options for the program or project. In essence, this roadmap process represents a particular application of the systems engineering process
The VCO tank characterization roadmap successfully identified technologies that can be directly applied to specific tank characterization problems. These technologies may facilitate disposition of the hazardous and radioactive waste in a safer and more economical manner. The roadmap also identified technology gaps that will be incorporated into INEEL's research needs database for future development. 
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